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The binuclear title complex, [Zn2(C33H33N60)(CH3C002)- 
(CH30H)](C104)2, was synthesized by the reaction between 
2,6-bis({[bis(pyridin-2-yl)methyl]amino)methyl)-4-methyl- 
phenol (H-BPMP), Zn(OAc)2 and NaC104. The two Zn" ions 
are bridged by the phenolate O atom of the octadentate ligand 
and the acetate group. An additional methanol hgand is 
terminally coordinated to one of the Zn" ions, rendering the 
whole structure unsymmetric. Other symmetric dizinc 
complexes of BPMP have been reported. However, to the 
best of our knowledge, the present structure, in which the two 
Zn'' ions are distinguishable by the number of coordinating 
ligands and the coordination geometries (octahedral and 
square -pyramidal), is unique. The dizinc complex is a dication, 
and two perchlorate anions balance the charge. The -OH 
group of the coordinating methanol solvent molecule forms a 
hydrogen bond with a perchlorate counter-anion. One of the 
anions is disordered over two sets of sites with an occupancy 
ratio of 0.734 (2):0.266 (2). 




(CI04-)2 



Experimental 

Crystal data 

[Zn2(C33H33Nf,0)(C2H302)- 
(CH40)](C104)2 

M, = 950.38 
Triclinic, PI 
a = 10.0543 (4) A 
b = 10.7342 (4) A 
c = 18.7836 (7) A 
a = 86.320 (2)° 

Data collection 

Bruker Kappa APEXII DUO CCD 
diffractometer 

Absorption correction: multi-scan 
{SADABS; Sheldrick, 2008fl) 
r„i„ = 0.633, r„„ = 0.786 



Refinement 

R[F^ > 2a(F^)] = 0.032 
wR(F^) = 0.087 
S = 1.03 

19190 reflections 



Table 1 

Selected bond lengths (A). 



= 80.372 (2)° 
y = 78.185 (2)° 
V = 1955.38 (13) A^ 
Z = 2 

Mo Ka radiation 
jU, = 1.43 mm^' 
T = 100 K 

0.35 X 0.33 X 0.18 mm 



62201 measured reflections 
19190 independent reflections 
15523 reflections with / > 2cr(y) 
Ri„. = 0.016 



563 parameters 

H-atom parameters constrained 
Ap„ax = 0.95 e A"' 
Ap„i„ = -0.65 e A"' 



Znl-Ol 


2.0574 (8) 


Zn2-01 


1.9932 (8) 


Znl-02 


2.0849 (8) 


Zn2-04 


2.0009 (8) 


Znl-03 


2.1013 (9) 


Zn2-N5 


2.0747 (10) 


Znl-N2 


2.1470 (10) 


Zn2-N6 


2.1117(10) 


Znl-N3 


2.1524 (9) 


Zn2-N4 


2.2025 (9) 


Znl-Nl 


2.1699 (9) 







Related literature 

For the ligand synthesis and related dizinc complexes of the 
HBPMP hgand, see: Selmeczi et al. (2007); ToreUi et al. (2000). 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H - .4 


D-A 


D-H-A 


03-H30- ■ 05' 


0.85 


1.86 


2.7022 (14) 


170 


Symmetry code: (i) x, y 


-l,z. 









Data collection: APEX2 (Bruker, 2010); cell refinement: SAINT 
(Bruker, 2010); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 20086); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 20086); molecular graphics: Crys- 
talMaker (CrystalMaker, 2011); software used to prepare material for 
publication: SHELXL97. 
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(/<-Acetato-/f^O:O0[//-2,6-bis({bis[(pyridin-2-yl-A:A0'Tiethyl]amino-/fN}iTiethyl)-4- 
methylphenolato-Ar^O:0](methanol-A:0)dizinc bis(perchlorate) 

Biswanath Das^ Matti Haukka and Ebbe Nordlander 

1 . Comment 

The crystal and molecular structure of the dinuclear Zn" complex [Zn2(//-OAc)(MeOH)(BPMP)]^^, where OAc = acetate 
and //-BPMP = 2,6-bis[bis(2-pyridylmethyl)aminomethyl]-4-methyIphenol, has been determined. The complex is 
rendered asymmetric by the coordination of the methanol molecule. Thus, the two metal sites may be distinguished by 
their coordination geometries and the number of donor groups at each metal center. Znl is in an N3O3 coordination 
environment with slightly distorted octahedral geometry and an average metal-ligand bond length of 2.119 A; whereas 
Zn2 is in distorted square pyramidal geometry with N3O2 coordination geometry and with an average bond length of 
2.077 A. The Znl — ^Zn2 distance is 3.5528 (2) A and the two metals are bridged by the phenolate oxygen (01) and the 
5>'n,5>'«-/i-l,3-acetate. The Znl — 01 — Zn2 angle is 122.57 (9)°, which is a value that is intermediate between those 
reported by Selmeczi et al. for the two dizinc complexes [Zn2(BPMP)(;i-OH)](C104)2 and [Zn2(BPMP)(H20)2](C104)3 
[96.04 (2) and 137.21(3, respectively; Selmeczi et al, 2007]. A difference of 0.0840 (11) A has been observed between 
the two Zn — O (acetate) bonds. The -OH group of the coordinated methanol solvent molecule forms an isolated 
hydrogen bond with a perhclorate counteranion. 

2. Experimental 

The ligand HBPMP was prepared by following the procedure reported by Torelli et al. (2000). For the synthesis of 
[Zn2C«-acetato)(MeOH)(BPMP)](C104)2, a 30 ml methanoHc solution of 0.25 g (0.471 mmol) of HBPMP in a 100 ml 
round bottom flask was prepared. To this solution, 0. 1 73 g (0.943 mmol) of Zn(0Ac)2 was added, and the solution was 
stirred for two hrs, followed by addition of 0. 1 1 53 g (0.942 mmol) of sodium perchlorate. The resultant solution was 
stirred vigorously for 1 hr. The solvent was removed under vacuum and washed initially with 10 ml of ice cold water to 
remove unreacted salts and thereafter with 20 ml of diethyl ether. The resultant solid was collected in a round bottom 
flask and was dried under vacuum to yield a white powder that was dissolved in 2 ml of dry methanol. Colorless crystals 
of [Zn2(//-OAc)(MeOH)(BPMP)](C104)2 suitable for X-ray crystallography were grown from this methanol solution by 
slow diffusion of diethyl ether. 

3. Refinement 

The oxygen atoms of one of the CIO4" anions were disordered over two sites with occupancy ratio of 0.73/0.27. The OH 
hydrogen atom was located from the difference Fourier map but the isotropic refinement was not satisfactory. Therefore, 
the OH hydrogen atom was constrained to ride on its parent atom, with U]so =1.5 t/eq(parent atom). Other hydrogen atoms 
were positioned geometrically and constrained to ride on their parent atoms, with C — ^H = 0.95-0.99 A, and Uiso = 1 .2- 
1.5 C'eq(parent atom). The highest peak is located 0.71 A from atom Znl and the deepest hole is located 0.51 A from atom 
Cll. 
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Figure 1 

Plot of the molecular cation [Zn2(^-OAc)(MeOH)(BPMP)]^^, showing 30% probability displacement ellipsoids. H atoms 
have been excluded for clarity. 



(^-Acetato-l<^O:O0l|^-2,6-bis({bis[(pyridin-2-yl-lf^/)methyl]amino-^l:^/}methyl)-4-methylphenolato-K^O:O] 
(methanol-K-O)dizinc bis(perchlorate) 



Crystal data 

[Zn2(C33H33N60)(C2H302)(CH40)](C104)2 

M, = 950.38 
Triclinic, PI 
Hall symbol: -P 1 
a = 10.0543 (4) A 
b = 10.7342 (4) A 
c= 18.7836(7) A 
a = 86.320 (2)° 
80.372 (2)° 
7 = 78.185 (2)° 
F= 1955.38 (13) A' 

Data collection 

Broker Kappa APEXII DUO CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Curved graphite crystal monochromator 
Detector resolution: 16 pixels mm ' 
(p scans and m scans with k offset 
Absorption correction: multi-scan 

(SADABS; Sheldrick, 2008a) 
= 0.633, r„^ = 0.786 



Z=2 

F(000) = 976 

Z)x= 1.614 Mgm-3 

Mo Ka radiafion, 1 = 0.71073 A 

Cell parameters from 9729 reflections 

61 = 2.8-36.4° 

ju= 1 .43 mm"' 

T= 100 K 

Block, yellow 

0.35 X 0.33 X 0.18 mm 



62201 measured reflections 
19190 independent reflections 
15523 reflections with / > 2(t{I) 
7?„t = 0.016 

dm-ix = 36.6°, ^min = 2.1° 



A = -16^16 
/ = -30^31 



Acta Cryst. (2014). E70, m120-ml21 



sup-2 



supplementary materials 



Refinement 

Refinement on 
Least-squares matrix: full 

> 2ff(/^)] = 0.032 
wR{p) = 0.087 
S= 1.03 

19190 reflections 
563 parameters 
0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 

map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[(f{Fo^) + (0.0437P)2 + 0.735/'] 

where P = {Fo^ + 2F,^)/3 
(A/<t)^ = 0.002 
Ap„„ = 0.95 e 
Apmin = -0.65 e 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal S5mimetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement ofF^ against ALL reflections. The weighted if -factor wR and goodness of fit S are based on F^, 
conventional i?-factors R are based on F, with F set to zero for negative F^. The threshold expression of 7^ > (t(F^) is used 
only for calculating i?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F^ 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


Tl *ITJ 


Occ. (<1) 


Znl 


0.404914 (12) 


0.287963 (11) 


0.196393 (7) 


0.01438 (3) 




Zn2 


0.762399 (12) 


0.192005 (12) 


0.203424 (7) 


0.01622 (3) 




CU 


0.64852 (3) 


0.81110(3) 


0.138938 (18) 


0.02784 (6) 




C12 


0.04630 (4) 


0.73238 (3) 


0.416697(16) 


0.02788 (6) 




01 


0.56730 (8) 


0.22892 (8) 


0.25227 (4) 


0.01726 (13) 




02 


0.51803 (8) 


0.39983 (8) 


0.12574 (5) 


0.02011 (15) 




03 


0.45462 (10) 


0.13837 (8) 


0.12373 (5) 


0.02328 (16) 




H30 


0.5090 


0.0747 


0.1396 


0.035* 




04 


0.73783 (9) 


0.29498 (9) 


0.11224 (5) 


0.02349 (16) 




05 


0.64811 (15) 


0.93993 (11) 


0.15863 (9) 


0.0514(4) 




06 


0.51205 (14) 


0.80215 (14) 


0.13164 (9) 


0.0527 (3) 




07 


0.73777 (15) 


0.78473 (14) 


0.07170 (7) 


0.0489 (3) 




08 


0.69998 (15) 


0.72519(12) 


0.19353 (7) 


0.0466 (3) 




09 


0.13246(16) 


0.74430 (14) 


0.34787 (7) 


0.0321 (3) 


0.734 (2) 


OlO 


0.0887 (3) 


0.61728 (15) 


0.45314 (10) 


0.0500 (6) 


0.734 (2) 


Oil 


0.0592 (2) 


0.83897 (13) 


0.46055 (8) 


0.0342 (4) 


0.734 (2) 


012 


-0.09405 (19) 


0.7509 (2) 


0.40768 (10) 


0.0472 (5) 


0.734 (2) 


09B 


0.0062 (5) 


0.6900 (4) 


0.3461 (2) 


0.0367 (10) 


0.266 (2) 


OlOB 


0.1895 (5) 


0.7003 (5) 


0.4069 (4) 


0.0510(14) 


0.266 (2) 


OllB 


-0.0021 (7) 


0.6269 (5) 


0.4675 (3) 


0.0397 (12) 


0.266 (2) 


012B 


-0.0205 (5) 


0.8437 (3) 


0.4349 (2) 


0.0334 (10) 


0.266 (2) 


Nl 


0.22879 (9) 


0.38476 (9) 


0.14793 (5) 


0.01711 (15) 




N2 


0.31404(10) 


0.43817 (9) 


0.27006 (5) 


0.01806 (16) 




N3 


0.28959 (10) 


0.18295 (9) 


0.27692 (5) 


0.01951 (17) 




N4 


0.81362 (10) 


0.05214 (9) 


0.29061 (5) 


0.01938 (16) 




N5 


0.82889 (10) 


0.31006 (9) 


0.26733 (5) 


0.01902 (16) 
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JNo 


yj.ylybiS (10) 


A (\£. A O 1 /'A\ 

0. 06431 (9) 


0.14/jj (j) 


O.OlooO (16) 


CI 


0.16155 (11) 


0.33903 (11) 


A 1 AO 1 C 

0.10315 (7) 


0.02043 (19) 


XJ1 

HI 


A 1 A/rc 


U.2dd4 


A AO/TA 


0.025^ 


C2 


0.04273 (12) 


0.40860 (12) 


0.08061 (7) 


0.0232 (2) 


H2 


— U.UUz / 


0.3 /36 


0.0486 


A AOO* 

O.Ozo^ 


C3 


— O.UUoU/ (Iz) 


0.d30z6 (Iz) 


A 1 AC OA i'n\ 

0.10j89 (/) 


A AOI o 

0.0z3o (z) 


TTT 

H3 


A AOOO 

-0.0888 


A COf\C 

0.5805 


A A A 1 

0.0912 


0.029* 


C4 


0.06054 (12) 


ij.Sllol (11) 


0.15289 (7) 


0.0225 (2) 


UA 

ri4 


U.U/0 / 




0.1 / 1 J 


O.Oz 


C5 


0.17950 (11) 


A CA'^T/' /I A\ 

0.50276 (10) 


0.17279 (6) 


0.01827 (18) 


Co 


0.25960 (12) 


A C A'~lt\'^ /I A\ 

0.54702 (10) 


0.22410 (6) 


A A'^AitT/' /I A\ 

0.02066 (19) 


HoA 




A C A 

O.Do30 


A 1 A/C/1 

0.1964 


A A'^ c * 

O.OZJ^ 


riOD 


A 1 OQO 


A /T 1 /I /I 


A o C/1 T 

0.zj4 / 


O.OzD^ 


C7 


0.20189 (12) 


0.39622 (12) 


0.32153 (6) 


A A^ 1 A /'^X 

0.0219 (2) 


XT'? A 

H7A 


A 1 1 /I "7 

0.1143 


0.4zz7 


A A'l 'I 

O.iOzz 


A A^ A 

0.0z6^ 


H7B 


0.1915 


0.4384 


0.3680 


A A'l * 

0.026* 


Co 


0.z3Ui9 (11) 


0.zD3oy (Iz) 


0.33441 (0) 


A AOAO /OA 

O.OzOo (z) 


C9 


0.19014 (12) 


A 1 A A1 1 /I A\ 

0.19933 (14) 


0.40185 (7) 


0.0269 (2) 


H9 


A 1 CAT 

0.150J 


A O C 1 /I 

0.z514 


A A A'^f\ 

0.44z0 


A AT ^ A 

0.03z* 


CIO 


0.20931 (14) 


0.06843 (15) 


0.40935 (8) 


A AO 1 O \ 

0.0313 (3) 


XJ1 r\ 


U.lolo 


A AOOl 


A A CAil 

0.4D4O 


A AOQ* 


Cll 


0.26965 (14) 


A AA^A/I /I 0\ 

-0.00504 (13) 


A 1 /I A A A /0\ 

0.34994 (8) 


0.0306 (3) 


TT1 1 

Hll 


0.2831 


-0.0953 


0.3538 


A AO T sk 

0.037* 


Ciz 


0.30993 (12) 


0.05536 (ii) 


0.28486 (/) 


A AOO A /0\ 

0.0z39 (z) 


XJ1 o 

±11/ 


0.3333 


A AA^A 

O.UOjO 


f\ ^AAC 

U.244J 


A AOQ* 


C13 


0.42082 (12) 


0.46870 (11) 


0.30836 (6) 


A A'lAOA /I A\ 

0.02080 (19) 


T T 1 A 

HiJA 


A 1 O AA 

0.3809 


A C /I 1 A 

0.5439 


0.3383 


A A^ C A 

0.025* 




0.49/6 


A A AAA 
0.4900 


O.z /ZD 


A AO C sk 

0.025* 


C14 


f\ An AO A /I 

0.47481 (12) 


0.35782 (11) 


0.35572 (6) 


A A1 c\no /I o\ 

0.01978 (18) 


C15 


0.45211 (14) 


0.36787 (13) 


A >1 O AT /I /'7\ 

0.43074 (7) 


0.0250 (2) 


H15 


0.4026 


0.4458 


0.4513 


A AO A ^ 

0.030* 




0.49986 (14) 


O.zo/lj (14) 


0.4 /oz5 (/) 


0.02 /9 (2) 


C17 


0.4717 (2) 


A '^TOAA /I A\ 

0.27899 (19) 


0.55740 (8) 


A A>1 CA 

0.0450 (4) 


TT 1 n A 

H17A 


0.4676 


0.3673 


0.5694 


0.068* 


til /B 


0.5455 


0.zzz9 


0.5 /88 


A Az;o* 
0.068^ 


XJ1 T/*^ 

HI /C 


0.3836 


0.2544 


O.D /bo 


A A/ro* 

0.068^ 


C18 


A C ^ A A f\ 

0.57440 (13) 


0.15521 (13) 


A A A A /Ti /TN 

0.44460 (7) 


0.0249 (2) 


TT1 O 

H18 


0.6094 


0.0859 


0.4747 


A AO A * 

0.030* 


ciy 


0.59933 (11) 


0.141 /2 (11) 


0.36993 (6) 


A AOAAjC /I A\ 

0. 02006 (19) 


C20 


0.54680 (11) 


0.24273 (11) 


0.32473 (6) 


A A1T71 /I 

0.01771 (17) 


Cll 


0.68633 (12) 


0.02336 (11) 


0.33656 (7) 


A A'^ 1 A /'^\ 

0.0219 (2) 


m 1 A 
till A 


A ^CTI A 

0.6330 


A A 1 T O 

-0.0138 


0.3066 


A AT 

0.026 


Hz IB 


A T 1 1 

0. /Izl 


A A'^AA 

—0.0399 


0.3 /51 


0.026* 


C22 


0.89557 (12) 


0.11097 (12) 


0.33267 (6) 


0.0218 (2) 


H22A 


0.9944 


0.0843 


0.3131 


0.026* 


H22B 


0.8812 


0.0793 


0.3835 


0.026* 


C23 


0.85776(11) 


0.25427(11) 


0.33065 (6) 


0.01980 (19) 


C24 


0.85952 (12) 


0.32543 (13) 


0.38967 (7) 


0.0234 (2) 


mA 


0.8776 


0.2843 


0.4343 


0.028* 
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-0.09959 (12) 


A 1 £0 AO /'7\ 

0.16848 (7) 


A AO A /0\ 

0.0246 (2) 




H30 


1.1 oUo 


—0.1638 


A 1 AAO 

0.1998 


A Aon* 
0.029^ 






1 1 A'^ ,1 A /I ,1 \ 

i.iyz4y (14) 


-0.07226 (13) 


A 1 A 1 TC /0\ 

0.10175 (8) 


A AO O 1 /'0\ 

0.0281 (2) 




U1 1 

Mil 


l.zo3 / 


All 

—0.11 li 


0.0868 


0.034^^ 




C32 


1 1TA11 

1.13011 (14) 


A A-^ 1 AC\ 

0.02149 (12) 


A AC7 1 T /T\ 

0.05717 (7) 


A AO /I /OX 

0.0264 (2) 




H32 


1.1759 


0.0395 


0.0103 


A AOO* 

0.032* 




C33 


A AAAAO /I 0\ 

0.99908 (12) 


A AOO/T/I /I 1\ 

0.08864 (11) 


0.08247 (6) 


A AO AAA /1 A\ 

0.02099 (19) 




XJ'3'2 

H33 


0.9509 


0.1545 


0.0525 


O.OzD'^ 




/I 

C34 


A Ar\AiZf\ /I 0\ 

0.49460 (18) 


A 1 cnon /I ^\ 

0.15787 (14) 


A A /I O 1 1 /'7^ 

0.04811 (7) 


0.0329 (3) 




H34A 


A /I £ 1 £ 

0.4616 


A AAT A 

0.0974 


A AO 1 n 

0.0217 


A A yl Ails 

0.049* 




H34B 


0.5952 


0.1445 


0.0368 


A f\ACi-ii 

0.049* 










yj.vjjo 


A (\Aa* 




C39 


0.64042(11) 


0.38137 (11) 


0.09515 (6) 


0.01909(18) 




C50 


0.67620 (14) 


0.46809 (15) 


0.03151 (8) 


0.0331 (3) 




H50A 


0.6221 


0.4602 


-0.0062 


0.050* 




H50B 


0.7745 


0.4441 


0.0124 


0.050* 




H50C 


0.6552 


0.5564 


0.0470 


0.050* 




Atomic displacement parameters (A^) 








JJ12 


f/13 




Ztil 


0.01089 (5) 


0.01544 (5) 0.01542 (5) 


0.00063 (4) 


-0.00265 (4) 


0.00095 (4) 


Zn2 


0.01181 (5) 


0.02042 (6) 0.01527 (5) 


-0.00020 (4) 


-0.00364 (4) 


0.00250 (4) 


CU 


0.02812 (14) 


0.02265 (12) 0.02927 (14) 0.00642 (10) 


-0.00913 (11) 


0.00039 (10) 


C12 


0.03615 (16) 


0.02869(13) 0.01692(11) -0.00313 (11) 


-0.00466(11) 


0.00407 (9) 


01 


0.0122 (3) 


0.0231 (3) 0.0150(3) 


0.0000 (3) 


-0.0029 (2) 


0.0012 (3) 


02 


0.0152 (3) 


0.0223 (3) 0.0212 (4) 


-0.0020 (3) 


-0.0026 (3) 


0.0047 (3) 


03 


0.0256 (4) 


0.0178 (3) 0.0237 (4) 


0.0036 (3) 


-0.0049 (3) 


-0.0022 (3) 


04 


0.0160 (3) 


0.0325 (4) 0.0185 (4) 


0.0012 (3) 


-0.0033 (3) 


0.0075 (3) 


05 


0.0559 (8) 


0.0244 (5) 0.0764 (10) 


0.0123 (5) 


-0.0390 (7) 


-0.0103 (5) 


06 


0.0332 (6) 


0.0538 (8) 0.0721 (10) 


-0.0047 (6) 


-0.0165 (6) 


-0.0005 (7) 


07 


0.0481 (7) 


0.0544 (8) 0.0323 (6) 


0.0102 (6) 


0.0007 (5) 


0.0030 (5) 


08 


0.0610 (8) 


0.0367 (6) 0.0358 (6) 


0.0086 (5) 


-0.0166 (6) 


0.0106 (5) 


09 


0.0359 (7) 


0.0380(7) 0.0181 (6) 


-0.0001 (6) 


0.0015 (5) 


-0.0060 (5) 


OlO 


0.1041 (19) 


0.0174 (6) 0.0296 (8) 


-0.0013 (9) 


-0.0282(11) 


0.0031 (5) 


Oil 


0.0595 (11) 


0.0219 (6) 0.0210 (6) 


-0.0149 (6) 


0.0042 (6) 


-0.0056 (4) 


012 


0.0377 (9) 


0.0678 (12) 0.0394 (9) 


-0.0215 (8) 


-0.0073 (7) 


0.0125 (8) 


09B 


0.059 (3) 


0.0264(17) 0.0257(18) 


-0.0033 (17) 


-0.0166 (18) 


0.0019(13) 


OlOB 


0.032 (2) 


0.038 (2) 0.084 (4) 


-0.0089 (18) 


-0.007 (2) 


-0.006 (2) 


OllB 


0.066 (3) 


0.032 (2) 0.028 (2) 


-0.021 (2) 


-0.014 (2) 


0.0086(16) 
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1 '^n 

(J12B 


A ACA /'?\ 

U.05U (i) 


A A 1 r\n 

0.0197 


(15) 


A AO zn 

0.0257 


/I o\ 

(18) 


A A AO O / 1 C\ 

-0.0028 (15) 


A AAOA /I T\ 

0.0020 (17) 


A AAOA /10\ 

-0.0029 (12) 


Nl 


A A 1 C /I \ 

0.0125 (3) 


A A 1 

0.0172 


/O \ 

,3) 


A AOAO 

0.0203 


t A '\ 

^4) 


A A A AO /0\ 

0.0002 (3) 


A AAO C /O \ 

—0.0035 (3) 


A AA 1 £. /O \ 

0.0016 (3) 


N2 


0.0157 (4) 


A A 1 A 1 

0.0191 


/ A\ 

C^J 


A A 1 TO 

0.0172 


/ A\ 

^4) 


A AA1 ^ /'^\ 

0.0012 (3) 


A AAO^ /0\ 

—0.0026 (3) 


A AAAC 

0.0005 (3) 


N3 


0.0127 (4) 


A A'^ 1 A 

0.0219 


/ A\ 
[^) 


0.0229 


f A\ 

^4) 


A AA'^ 1 

—0.0021 (3) 


—0.0036 (3) 


A AA A £. 

0.0046 (3) 


N4 


U.0144 (4) 


A ATI T 

0.0223 


/ A\ 

^4) 


A A 1 AO 

0.0198 


f A\ 

4) 


A AAA1 /OX 

—0.0001 (3) 


A A A A A /O \ 

—0.0044 (3) 


A AAOO /0\ 

0.0038 (3) 


N5 


A A1 ^ A\ 

O.Ui42 (4) 


A A'l A A 

0.0249 


/ A\ 

^4) 


A A 1 OO 

0.0182 


{ A\ 

^4) 


A A A A 1 /O \ 

—0.0041 (3) 


A A A A 1 /O \ 

-0.0041 (3) 


A AAOZi; /0\ 

0.0026 (3) 


No 


A A1 CC\ /' A\ 

0.U159 (4) 


0.0202 


/ A\ 


A A-OAA 

0.0200 


/ A\ 

^4) 


A AAT> 

—0.0023 (3) 


A A A /I A 

—0.0040 (3) 


A AAA1 /TX 

0.0001 (3) 


CI 


0.0157 (4) 


A A 1 AzT 

0.0196 


/ A\ 


A AO C A 

0.0264 


,5) 


A AAOC /0\ 

—0.0025 (3) 


A AAT A A \ 

—0.0070 (4) 


A AAO / /I \ 

0.0026 (4) 


Cz 


A A 1 /C/C: //I \ 

O.Oloo (4j 


A A-^ c 
0.02jo 


^5) 


A AOOA 

0.0289 


( £i\ 


A AAC 1 / A\ 

—0.0051 (4) 


A AAAC / A\ 

—0.0095 (4) 


A AAzC 1 { A\ 

0.0061 (4) 


C3 


A AiT/:r i A\ 

0.0136 (4) 


A A-^ C A 

0.0259 


^5) 


A AOAZ: 

0.0296 


S>) 


A A A AT / A\ 

0.0007 (4) 


A AAC O / A\ 

—0.0058 (4) 


A AAT/I f A\ 

0.0074 (4) 


LA 


AAITI 

0.0171 (4) 


A A'^AA 

0.0200 


/ A\ 
[^) 


0.0265 


,5) 


A AA'iA / A\ 

0.0039 (4) 


A AA-O O / A\ 

—0.0028 (4) 


A AA'^O t A\ 

0.0028 (4) 


C5 


A A1 AC 

0.0145 (4) 


A A 1 nr\ 

0.0179 


/ A\ 

.4) 


A A 1 A A 

0.0199 


.5) 


A A A 1 O /O \ 

0.0013 (3) 


A AA 1 A /"OA 

-0.0019 (3) 


A A A 1 A /O \ 

0.0019 (3) 


Co 


0.0223 (5) 


A A 1 

0.01o2 


/' A\ 

^4) 


A AO 1 C 

0.0215 


^5) 


A AAOT /'A\ 

0.002 / (4) 


A AAC O ^ A\ 

—0.0058 (4) 


A AAA A /0\ 

—0.0009 (3) 


C7 


A A1 CO /' A\ 

0.0158 (4) 


A AO 

0.0266 


,5) 


A A 1 AO 

0.0193 


.5) 


A AAOA / A\ 

0.0020 (4) 


A AAA^ / A\ 

0.0006 (4) 


A AA1 1 ^ A\ 

0.0011 (4) 


C8 


A A11A / A\ 

0.0119 (4) 


A A'l 0 1 

0.0283 


(5) 


A AO AT 

0.0207 


(5) 


A AAOA / A\ 

-0.0020 (4) 


A AAOT /0\ 

-0.0027 (3) 


A AACO / A\ 

0.0052 (4) 


C9 


0.0160 (5) 


A A /I 1 A 

0.0410 


J) 


A A") 1 A 

0.0219 




A AA An / A\ 

—0.0047 (4) 


A AAO O / A \ 

—0.0033 (4) 


A AAAC i C\ 

0.0095 (5) 


^ 1 A 

ClU 


A AO 1 T 

0.0213 (5) 


A A/10 1 

0.U421 


k') 


A A"? AC 

0.0305 


fi) 


A A AA 1 /C\ 

—0.0091 (5) 


A AAOA i'C\ 

—0.0080 (5) 


AAICJ /C\ 

0.0183 (5) 


1 1 

Cll 


0.0222 (5) 


0.0297 




A A /I AT 

0.0407 


J) 


A AAT7 / A\ 

—0.0077 (4) 


A A 1 A/1 /C\ 

—0.0104 (5) 


A A 1 / C\ 

0.0166 (5) 


C12 


0.0177 (5) 


0.0225 


(5) 


0.0318 


(6) 


A A A A A Z' A\ 

-0.0044 (4) 


A AATO /' A\ 

-0.0072 (4) 


A A ATO ^ A\ 

0.0073 (4) 


C13 


0.0222 (5) 


A A'l 1 O 

0.0212 


/ A\ 

^4) 


A A 1 AO 

0.0192 




A A AO 1 A\ 

—0.0021 (4) 


A AA^ A A \ 

-0.0060 (4) 


A AA 1 A //I \ 

—0.0019 (4) 


C14 


A A1 nn t A\ 
0.01 / / (4) 


A AO A O 

0.0248 


^5) 


A A1 £iA 

0.0 lo4 




A AAO A / A\ 

—0.0024 (4) 


A AA-l A /I \ 

—0.0039 (3) 


A AAA'^ i A\ 

0.0002 (4) 


C15 


0.0252 (5) 


A A1 1 '> 

0.0313 


fi) 


A A 1 T7 

0.0177 


,5) 


A AA'^A / A\ 

—0.0029 (4) 


A AA/I A / A\ 

—0.0040 (4) 


A A A 1 A t A\ 

—0.0019 (4) 


Clo 


A A-^ O 1 / /'\ 

0.0281 (6) 


A AO OO 

0.0382 


(6) 


0.0165 


'5) 


-0.0047 (5) 


A A A A /' / A\ 

—0.0046 (4) 


A AAO O f A\ 

0.0022 (4) 


C17 


A A/T 11 / 1 1 \ 

0.0611 (11) 


A AC 1 O 

0.0512 


/A\ 

k9) 


A A 1 T 1 

0.0171 


fi) 


A AA 1 O /0\ 

0.0012 (8) 


—0.0056 (6) 


A AAAT { ll\ 

0.0007 (6) 


C18 


A ATO 1 

0.0221 (5) 


A AT O C 

0.0335 


'6) 


A A 1 O 

0.0183 


,5) 


A AAyl 1 / A\ 

—0.0041 (4) 


A AAC >l / A\ 

—0.0054 (4) 


0.0066 (4) 


C19 


AAICT A\ 

0.0153 (4) 


A AO 

0.0257 


•?) 


A A 1 O C 

0.0185 


.5) 


A AAO C / A\ 

—0.0035 (4) 


A AAO n /o \ 

—0.0037 (3) 


A AA A(\ f A\ 

0.0049 (4) 


C20 


AAI^/' /' A\ 

0.0126 (4) 


A AO /I O 

0.0242 


(4) 


0.0158 


^4) 


A AAO C /O \ 

—0.0025 (3) 


A AAO O /O \ 

-0.0032 (3) 


A AAOC ^0% 

0.0025 (3) 




A A 1 nn / c\ 

0.0177 (5) 


A AO A O 

0.0243 


(5) 


A AOO O 

0.0223 


,5) 


A AAO ^ A \ 

-0.0026 (4) 


A AAO { A\ 

—0.0036 (4) 


A AAT A i A\ 

0.0070 (4) 




A A1 t A\ 

0.015 / (4) 


A AOAA 

o.02yo 


^5) 


O.OzOz 


p) 


A AAA/C ^A\ 

—0.0006 (4) 


A A AT? ( A\ 

—0.00 / / (4) 


A AA-J/C tA\ 

0.0036 (4) 


C23 


A A1T7 I' A \ 

0.0127 (4) 


A AO O /I 

0.0284 


(5) 


0.0185 


'4) 


A AAO/" / A\ 

-0.0036 (4) 


A A A AG /O \ 

-0.0048 (3) 


A AAO A / /I \ 

0.0030 (4) 


Cz4 


A A 1 

0.0172 (5) 


A AO C 1 

0.0351 


(6) 


A A 1 OA 

0.0189 


^5) 


A AAC C / A\ 

-0.0055 (4) 


A AAC C ( A\ 

-0.0055 (4) 


A AAA A t A\ 

0.0004 (4) 


C25 


A 1 A 

0.0214 (5) 


A AO C C 

0.0355 


(6) 


A AOO O 

0.0228 


,5) 


A AAOA /C\ 

-0.0080 (5) 


A AAO O { A\ 

—0.0038 (4) 


A (\f\A A f A\ 

—0.0040 (4) 


C2o 


0.0z23 yp) 


A AOT^ 

0.02/3 


1_5) 


0.0254 


[d) 


A AA^/C ^A\ 

—0.0066 (4) 


A AAO£ i A\ 

—0.0026 (4) 


A AA1 A t A\ 

—0.0014 (4) 


C27 


A A10A / C\ 

0.0180 (5) 


0.0252 


(5) 


A AO A A 

0.0204 


'5) 


A AACA /' A\ 

—0.0050 (4) 


A AAO/' { A\ 

-0.0026 (4) 


A AAOT / A\ 

0.0027 (4) 


C28 


0.0206 (5) 


A AO 1 T 

0.0217 


^5) 


A AO C 1 

0.0251 


,5) 


A AA 1 A / A\ 

0.0019 (4) 


A AA An t A\ 

—0.0047 (4) 


A AAC A ^ A\ 

0.0050 (4) 


C29 


AAlTi / A\ 

0.0173 (4) 


A AOAA 

0.0200 


k4) 


0.0235 


,5) 


A AA 1 ^ 

—0.0012 (3) 


A AAC^ f A\ 

—0.0056 (4) 


A AAA1 ^ A\ 

—0.0001 (4) 




A A1 OA /C\ 

0.0189 (5j 


A AT T 

0.0zz6 


^5) 


A A1 AT 
0.030 / 


fi) 


A AA 1 T /yl \ 
0.001 / (4) 


A AAC A t A\ 

—0.0059 (4) 


A AAT O t A\ 

—0.0032 (4) 






U.UZO J 




v.UJt-Z 


(1\ 






— n 0078 


032 


0.0244 (5) 


0.0265 


(5) 


0.0271 


(6) 


-0.0059 (4) 


0.0023 (4) 


-0.0055 (4) 


033 


0.0221 (5) 


0.0203 


(4) 


0.0207 


(5) 


-0.0047 (4) 


-0.0021 (4) 


-0.0025 (4) 


034 


0.0425 (8) 


0.0318 


(6) 


0.0216 


(6) 


0.0017 (6) 


-0.0063 (5) 


-0.0072 (5) 


039 


0.0154(4) 


0.0246 


(5) 


0.0177 


(4) 


-0.0042 (4) 


-0.0056 (3) 


0.0051 (3) 


O50 


0.0190 (5) 


0.0464 


(8) 


0.0323 


(7) 


-0.0078 (5) 


-0.0065 (5) 


0.0222 (6) 



Geometric parameters (A, °) 



Znl— 01 2.0574(8) 08—09 1.3921(16) 

Znl— 02 2.0849(8) 09— CIO 1.380 (2) 

Znl— 03 2.1013(9) 09— H9 0.9500 

Znl— N2 2.1470(10) OlO— Oil 1.388 (2) 
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1 XT'? 

Znl — Ni 


2. 1524 (9) 


Znl — JNi 


'1 1 ZTAA /A\ 

2.1699 (9) 


Zn2 — (Jl 


1.9932 (8) 


Zn2 — (J4 


2.0009 (8) 


Znz — N5 


1 AT /I T / 1 A\ 

2.0747 (10) 


Znz — No 


'I 1 1 1 T / 1 A\ 

2.1117 (10) 


Znz — N4 


2.2025 (9) 


Cll — 06 


1.4z45 (14) 


Cll — Uo 


1.4Z49 (1 IJ 


Cll — 07 


1.4294 (13) 


Cll — 05 


1.4533 (12) 


Clz — Olzb 


1 O 1 //I \ 

1.281 (4) 


/^lO 1 AD 

C12 — U 1 (Jd 


1.394 (D) 


L12 — OlO 


1 T A^C / 1 C\ 

1.3965 (15) 


C12 — 012 


1.4214 (18) 


Ll2 — 09 


1.4448 (14) 


Clz — U 1 1 


1.49U0 (14) 


C12 — OllB 


1 CO Z' / A\ 

1.536 (4) 


Clz — 09l3 


1 C HO f A\ 

1.568 (4) 


Ol — C20 


1.3552 (13) 


Uz — cjy 


1.249/ (14) 


03 — C34 


1 A^ A^ yi '7\ 

1.4241 (17) 


03 — H30 


0.8547 


04 — C39 


1.2716 (13) 


Nl — CI 


1.3359 (15) 


Nl — C5 


1.3451 (14) 


N2 — C6 


1.4754 (14) 


Nz — C7 


1 /I O 1 A / 1 C\ 

1.4819 (15) 


XT'! 1 "3 

JNz — CI 3 


1.4800 (15) 


xn /^o 

N3 — Cs 


1.3429 (16) 


N3 — C12 


1 A C A / 1 C\ 

1.3450 (15) 


N4 — C26 


1.4718 (16) 


JN4 — Czz 


1.4821 (lo) 


N4 — C2 1 


1.4955 (15) 


N5 — C27 


1.3447 (15) 


XTC 

N5 — C23 


1.3455 (14) 


No — C33 


1.3407 (15) 


N6 — C29 


1.3431 (14) 


CI — C2 


1.3883 (16) 


1 TT1 

CI — HI 


A ACAA 

0.9500 


C2 — C3 


1 o o / 1 o\ 

1.3847 (18) 


Cz — HZ 


A ACAA 

0.9500 


C3 — C4 


1 /1A\ 

1.3854 (19) 


C3— H3 


0.9500 


C4— C5 


1.3906(15) 


C4— H4 


0.9500 


05— 06 


1.5094(17) 


06— H6A 


0.9900 


06— H6B 


0.9900 



/—I i r\ T T 1 A 

CIO — HIO 


0.9500 


Cll — 012 


1.3852 (18) 


1 1 TT1 1 

Cll — Hll 


A c\c f\r\ 

0.9500 


TT1 

012 — ^H12 


0.9500 


C13 — C14 


1.5045 (16) 


013 — H13A 


0.9900 


1 TT1 in 

013 — ^H13B 


A AAAA 

0.9900 


014 — 015 


1.3969 (17) 


C14 — C20 


1 /I A C 1 /I /'X 

1.4051 (16) 


015 — 016 


1.3919 (18) 


015 — H15 


0.9500 


0 1 6 — 0 1 8 


1 O A A /I \ 

1.390 (2) 


016 — 017 


1.511 (2) 


1 ^7 TT1 '1 A 

017 — ^H17A 


A AOAA 

0.9800 


017 — H17B 


0.9800 


Cll — H17C 


0.9800 


1 O 1 A 

018 — 019 


1.3946 (17) 


^ 1 O TT 1 O 

018 — ^H18 


A ACAA 

0.9500 


019 — O20 


1.4046 (15) 


019 — 021 


1.4953 (17) 


C21 — ^H21A 


A AAAA 

0.9900 


021 — H21B 


A AAAA 

0.9900 


022 — 023 


1.5067 (17) 


022 — H22A 


A AAAA 

0.9900 


022 — H22B 


A AAAA 

0.9900 


023 — 024 


1 f\f\ r /1 r>\ 

1.3905 (18) 


024 — 025 


1.3812 (19) 


024 — H24 


0.9500 


025 — 026 


1 'iC\A A /I 0\ 

1.3944 (18) 


025 — H25 


0.9500 


026 — 027 


1.3800 (18) 


026 — H26 


A ACAA 

0.9500 


C27 — H27 


A ACAA 

0.9500 


028 — 029 


1.5066 (17) 


028 — H28A 


A AAAA 

0.9900 


028 — H28B 


A AAAA 

0.9900 


029 — C30 


1.3873 (17) 


O30 — 031 


1.386 (2) 


03 0 — H30 


0.9500 


031 — 032 


1.384 (2) 


031 — H31 


0.9500 


032 — 033 


1 0001 /1D\ 

1.3881 (18) 


032 — H32 


A ACAA 

0.9500 


033— H33 


0.9500 


034— H34A 


0.9800 


034— H34B 


0.9800 


034— H340 


0.9800 


039—050 


1.5084(16) 


O50— H50A 


0.9800 
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C7— C8 


1.5092 (17) 


C50— H50B 


0.9800 


C7— H7A 


0.9900 


C50— H50C 


0.9800 


C7— H7B 


0.9900 






Ol— Znl— 02 


90.95 (3) 


C8— C7— H7A 


109.3 


01— Znl— 03 


97.15 (3) 


N2— C7— H7B 


109.3 


02— Znl— 03 


91.81 (4) 


C8— C7— H7B 


109.3 


01— Znl— N2 


91.74 (3) 


H7A— C7— H7B 


107.9 


02— Znl— N2 


94.53 (4) 


N3— C8— C9 


122.20 (12) 


03— Znl— N2 


169.00 (4) 


N3— C8— C7 


116.56 (10) 


01— Znl— N3 


86.70 (3) 


C9— C8— C7 


121.17(12) 


02— Znl— N3 


174.90 (4) 


CIO— C9— C8 


118.80(13) 


03— Znl— N3 


92.97 (4) 


CIO— C9— H9 


120.6 


N2— Znl— N3 


81.04 (4) 


C8— C9— H9 


120.6 


01— Znl— Nl 


168.87 (4) 


C9— CIO— Cll 


119.19(12) 


02— Znl— Nl 


86.08 (3) 


C9— CIO— HIO 


120.4 


03— Znl— Nl 


93.66 (4) 


Cll— CIO— HIO 


120.4 


N2— Znl— Nl 


77.83 (4) 


C12— Cll— CIO 


118.92(12) 


N3— Znl— Nl 


95.38 (3) 


C12— Cll— Hll 


120.5 


01— Zn2— 04 


98.18(3) 


CIO— Cll— Hll 


120.5 


01— Zn2— N5 


94.83 (4) 


N3— C12— Cll 


122.16(13) 


04— Zn2— N5 


104.35 (4) 


N3— C12— H12 


118.9 


01— Zn2— N6 


149.41 (4) 


Cll— C12— H12 


118.9 


04 — Zn2— N6 


90.61 (4) 


N2— C13— C14 


110.86 (9) 


N5— Zn2— N6 


111.34(4) 


N2— C13— H13A 


109.5 


01— Zn2— N4 


89.52 (3) 


C14— C13— H13A 


109.5 


04— Zn2— N4 


169.51 (4) 


N2— C13— H13B 


109.5 


N5— Zn2— N4 


81.95 (4) 


C14— C13— H13B 


109.5 


N6— Zn2— N4 


79.21 (4) 


H13A— C13— H13B 


108.1 


06— CU— 08 


111.94 (9) 


C15— C14— C20 


119.55 (10) 


06— CI 1—07 


109.80 (9) 


C15— C14— C13 


120.33 (11) 


08— CI 1—07 


109.16(8) 


C20— C14— C13 


120.11 (10) 


06— Cll— 05 


108.75 (8) 


C16— C15— C14 


121.96(12) 


08— CI 1—05 


108.31 (8) 


C16— C15— H15 


119.0 


07— Cll— 05 


108.83 (10) 


C14— C15— H15 


119.0 


012B— C12— OlOB 


122.5 (3) 


C18— C16— C15 


117.73 (11) 


012B— C12— 010 


135.8(2) 


C18— C16— C17 


121.11 (13) 


OlOB— C12— 010 


69.9 (3) 


C15— C16— C17 


121.16(13) 


012B— C12— 012 


67.9 (3) 


C16— C17— H17A 


109.5 


OlOB— C12— 012 


164.3 (3) 


C16— C17— H17B 


109.5 


010— C12— 012 


111.87(15) 


H17A— C17— H17B 


109.5 


012B— C12— 09 


108.17 (18) 


C16— C17— H17C 


109.5 


OlOB— C12— 09 


56.6 (3) 


H17A— C17— H17C 


109.5 


010— C12— 09 


112.33 (13) 


H17B— C17— H17C 


109.5 


012— C12— 09 


110.44(10) 


C16— C18— C19 


121.93 (11) 


OlOB— C12— Oil 


86.4 (2) 


C16— C18— H18 


119.0 


010— C12— Oil 


108.75 (10) 


C19— C18— H18 


119.0 


012— C12— Oil 


107.04 (12) 


C18— C19— C20 


119.73 (11) 


09— C12— Oil 


106.09 (8) 


C18— C19— C21 


121.19(10) 
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0 1 zB — Liz — U 1 1 B 


llz.4 (3) 


0 1 OB — Clz — 0 1 1 B 


1 A /I A /ON 

104.9 (3) 


012 — C12 — (JllB 


78.9 (3) 


Oy — C12 — (J 1 1 B 


138.7 (2) 


Oil — Clz — OllB 


1 AA T /1\ 

109. z (Z) 


(J 1 zB — Clz — (jyB 


111 O /'J \ 

111.8 (3) 


0 1 OB — C12 — 09B 


104.8 (3) 


1 A /^I'l /^AT> 

uio — Clz — oyB 


1 AT y1 T / 1 zr\ 

103.47 (16) 


U 1 Z — Clz — (JyB 


59.3 (z) 


09 — C12 — 09B 


C A OT /I A\ 

59.87 (19) 


/~\t 1 /"^I'^ /~\ATi 

ui 1 — Clz — (JyB 


1 An no /I c\ 

147.78 (15) 


Oil B — C12 — 09B 


AT 

97.2 (2) 


CzU — (Jl — ^Znz 


116.39 (6) 


C20 — Ol — Zni 


1 1 A T A 

119.30 (6) 


Zn2 — Ol — Znl 


I'l'l CO I' A\ 

122.58 (4) 


Ciy — (Jz — Znl 


132.81 (7) 


CJ4 — (J3 — Znl 


1 TO C/C /0\ 

IZZ.30 (o) 


C34 — 03 — H30 


1 1 A O 

110.3 


Znl — 03 — H30 


111.1 


CJy — 04 — ^Znz 


132.45 (8) 


/-II XT1 

CI — JNl — Cj 


iiy.oo (yj 


/—1 1 "KT 1 '7— 1 

CI — ^Nl — Znl 


128.68 (7) 


C5 — ^Nl — ^Znl 


1 1 'I 1 A /n\ 

112.10 (7) 


Co — N2 — C7 


111 '11 /A\ 

111.21 (9) 


/~1/r XT'*) 1 '3 

Co — JNz — C13 


111 1/1 fCi\ 

111.14 (9) 


C7 — N2 — C13 


111 1A /iW 

111.29 (9) 


Co — N2 — Znl 


104.81 (7) 


C/ — Nz — Znl 


1 AO A '~\ fn\ 

108.42 (7) 


Cli — Nz — ^Znl 


109. /4 (/) 


Co — N3 — C12 


1 1 O "7 A /I A\ 

118.70 (10) 


Co — N3 — ^Znl 


111 cn 

111.57 (7) 


1 O XT'? 'T*. 1 

Clz — N3 — ^Znl 


125.70 (8) 


r^^o xT>i /~<'^'> 

CzS — N4 — Czz 


110.45 (9) 


r^^o XT/i ^^^^ 

C2o — N4 — C21 


1 1 A 1 O /A\ 

110.18 (9) 


f^^^ XT/1 /'~"^ 1 

Cz2 — N4 — Cz 1 


111 ZTA /'A\ 

111.60 (9) 


CzS — N4 — ^Znz 


1 AT A 1 /n\ 

107.91 (7) 


/^^^ XT/1 '7 O 

C22 — N4 — Znz 


1 AC /II /n\ 

105.41 (7) 


L21 — N4 — Zn2 


111 1 *) /T\ 

111.13 (7) 


C27 — N5 — C23 


110 O /11\ 

118.83 (11) 


Cz7 — JN5 — ^Znz 


1 T> AA /0\ 

123.99 (8) 


C23 — N5 — Zn2 


1 1 O IT /0\ 

113.17 (8) 


C33 — No — C29 


1 1 O C /I A\ 

118.65 (10) 


C33 — No — ^Zn2 


124.81 (8) 


C29— N6— Zn2 


114.47 (8) 


Nl— CI— C2 


122.73 (11) 


Nl— CI— HI 


118.6 


C2— CI— HI 


118.6 


C3— C2— CI 


118.44(11) 


C3— C2— H2 


120.8 



C20 — C 1 9 — C2 1 


1 1 A A1 Z' 1 A\ 

119.02 (10) 


Ol — C20 — C19 


1 'I A A-l /I A\ 

120.02 (10) 


Ol — C20 — C14 


1 A A /I /A\ 

120.94 (9) 


C19 — C20 — C14 


1 1 A AO /I A\ 

119.03 (10) 


1 A /"^-^ 1 XT/1 

C19 — C21 — N4 


1 1 A /''> /AN 

110.63 (9) 


C 1 9 — C2 1 — H2 1 A 


1 AA C 

109.5 


XT/i /-^'i 1 yy^ 1 A 

N4 — C21 — ^H21A 


1 AA C 

109.5 


C19 — C21 — H21B 


109.5 


XT/1 1 TT1 1 D 

N 4 — C2 1 — Hz 1 B 


1 AA C 

109.5 


JT^ 1 A 1 TT^ 1 T~l 

H21A — C21 — H21B 


108.1 


N4 — C22 — C2 3 


1 1 1 Z' /I /A\ 

112.64 (9) 


XT/I /^Tl TT^^ A 

N4 — C22 — HzzA 


1 AA 1 

109.1 


/^Tl /^Tl HJOO A 

C23 — Czz — HzzA 


1 An 1 
109.1 


N4 — C22 — H22B 


1 AA 1 

109.1 


C23 — C22 — H22B 


109.1 


H22A — C22 — H22B 


107.8 


XTC /^T> t~^'~> A 

N 5 — C23 — C24 


I'll zrO/11\ 

121.68 (11) 


N 5 — C23 — C22 


11^ /I A\ 

116.27 (10) 


C24 — C23 — C22 


1^1 AT / 1 A\ 

(10) 


C25 — C24 — Cz3 


11A1/1 /'11\ 

119.24 (11) 


Cz5 — Cz4 — Hz4 


120.4 


C23 — C24 — H24 


1 1A /I 

120.4 


C24 — C25 — C26 


1 1 A AC /I IN 

119.05 (12) 


C24 — C25 — H25 


1 1A C 

120.5 


/-'ozr Ty^c 

C2o — C25 — ^H25 


1 1A C 

120.5 


/^■n /^i/" /^^c 

C27 — C26 — C25 


110 CI /1'1\ 

118.52 (12) 


/^■n /""i/" TT'i/^ 

C27 — C26 — H26 


120.7 


/"^'ic /^ozT Tyiz: 

C25 — C2o — Hz 6 


1 OA T 

120.7 


N 5 — C27 — C26 


1 '^1 ^'^ /1 1 \ 
122.62 (11) 


XTC /""■" '^ ~7 TTT7 

N 5 — C2 7 — H2 7 


118.7 


r~^'~\/' f~^^n jyiT 

C26 — C27 — H27 


118.7 


XT/1 /-^'^O /-1'^A 

N4 — C28 — C29 


1 1 A O O /A\ 

110.33 (9) 


XT/I XJ'>0 A 

N4 — Czo — Hz8A 


109.6 


/~^r\r\ /"l-^O TyiO A 

C29 — C28 — H28A 


109.6 


XT/1 /^-lO TyiOT^ 

JN 4 — C2 8 — H2 8B 


1 AA 

109.6 


C29 — C28 — H28B 


1 AA 

109.6 


H28A — Cz8 — H28B 


1 AO 1 

108.1 


N6 — C29 — C30 


1^1 OA/11\ 

121.89 (11) 


XTzT /^OA r^'^o 

N6 — C29 — C28 


lie A A / 1 (W 

115.99 (10) 


/~1'5A /~<'>A 

C30 — C29 — C28 


1 '^'^ AO /I A\ 

122.08 (10) 


C3 1 — C3U — C29 


1 1 A A^ /I '^\ 

119.06 (12) 


C31 — C30 — H30 


1 1A C 

120.5 


/-i'*\A /-^'>A TT'^A 

C29 — C30 — H30 


1 1A C 

120.5 


C32 — C31— C30 


119.09(12) 


C32— C31— H31 


120.5 


C30— C31— H31 


120.5 


C31— C32— C33 


118.48(12) 


C31— C32— H32 


120.8 


C33— C32— H32 


120.8 



ActA Cryst. (2014). E70, m120-rTi121 



sup-9 



supplementary materials 



CI — Cz — Hz 


1 OA O 

120.8 


No — L33 — LJz 


122.62 (11) 


C2 — C3 — C4 


119.05 (10) 


No — C33 — ^H33 


118.7 


/"l'^ TT-^ 

C2 — C3 — H3 


120.5 


/~iOO /"^OO TT'>'> 

C32 — C33 — H33 


1 1 O T 

118.7 


C4 — L3 — H3 


120.5 


(J3 — C34 — H34A 


1 AA C 

109. 5 


C3 — C4 — C5 


11AT1 

119.31 (11) 


/~\'^ A Til ATy 

(J3 — C34 — H34B 


1 AA C 

109.5 


Li — C4 — H4 


1 OA T 

120.3 


XT'? /I A A ni ATi 

H34A — C34 — H34B 


1 AA C 

109.5 


C5 — C4 — H4 


1 OA 1 

120.3 


03 — C34 — H34C 


1 AA ^ 

109.5 


Nl — C5 — C4 


121.46 (11) 


H34A — C34 — H34C 


109.5 


XT1 /~^C /^ZT 

Nl — C5 — Co 


115.97 (9) 


H34B — C34 — H34C 


1 AA C 

109.5 


C4 — C5 — Co 


1 O O C7 /■ 1 A\ 

122.57 (10) 


02 — C39 — 04 


IOC Ay^ /I A\ 

125.96 (10) 


i^/T 

N2 — Co — C5 


1 A A O O /A\ 

109.33 (9) 


/~\0 /"^OA /^Cf\ 

02 — C39 — C50 


1 1 T O O /I A\ 

117.32 (10) 


N2 — Co — HoA 


109.8 


04 — C 3 9 — C 5 0 


1 1 z' T 1 /I A\ 

116.71 (10) 


^ J l^O 1 K 1 . \ 


1 no R 




1 no s 


N2— C6— H6B 


109.8 


€39— €50— H50B 


109.5 


C5— C6— H6B 


109.8 


H50A— €50— H50B 


109.5 


H6A— C6— H6B 


108.3 


€39— €50— H50C 


109.5 


N2— C7— C8 


111.72 (9) 


H50A— €50— H50C 


109.5 


N2— C7— H7A 


109.3 


H50B— €50— H50€ 


109.5 


Hydrogen-bond geometry (A, °) 




D— H 




D-A D—n-A 


03— H30-05' 


0.85 


1.86 


2.7022 (14) 170 



Symmetry code: (i) x, y-\, z. 
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